Abstract: Silica ammonium acetate (SiO 2 -NH 4 OAc) was applied as an inexpensive, practical and heterogeneous catalyst for the preparation of new and known dihydropyrazolo [4',3':5,6]pyrano[2,3-d]pyrimidine-5,7-diones via one-pot four-component reaction of hydrazine hydrate, ethyl acetoacetate aldehydes and barbituric acid/ dimethyl barbituric acid under solvent-free conditions. Silica supported ammonium acetate (SiO 2 -NH 4 OAc) was prepared according to easy procedure under ambient condition. After completion of the reaction, the catalyst was separated by filtration and reused. So, recycling system, simple work-up, using non-toxic materials, excellent yields and short reaction times makes our research green and convenient for preparation of these classes of organic compounds.
Introduction
Although the first multi-component reactions(MCRs), [1] [2] [3] was reported more than one century ago, only some of MCRs have been known to be green synthetic methodologies for the preparation of heterocycles compounds. 4 However, not all multi-component reactions are actually green if one or more of the twelve green chemistry principles 5 are violated, such as utilization of non-recoverable catalysts, poisonous solvents, pollutants chemical reagents etc.
Some many MCRs have been reported for the synthetic of heterocyclic compounds such as pyranopyrazoles and pyranopyrimidines, [6] [7] [8] because of these classes of heterocyclic compounds can act as Silica supported ammonium acetate (SiO 2 -NH 4 OAC) as heterogeneous, recyclable and easy handling solid base catalyst, was prepared by simple mixing of silica and ammonium acetate at room temperature 14 and used for synthesis of 4H-pyran 14 and Knoevenagel condensation. 15 In continuation of our developments of efficient methods for synthesis of multi-component reaction using heterogeneous and recyclable catalysts, [16] [17] [18] herein, we report a convenient and green method for preparation of dihydropyrazolo [4',3':5,6] 
Results and Discussion
First, we studied the reaction of hydrazine hydrate (1 mmol) and Subsequently; Knoevenagel condensation between (6) and (7) gave compound (8) . Michael addition of (4) with (8) followed by cyclization obtained an intermediate (10) which has a driving force to lose a molecule of H 2 O, which in later step produced the final product (11). To show the advantages of our method, we compared the results of (Table 3) . Also, other methods have many disadvantages such as expensive procedure for preparation of the catalyst, long reaction times and non-recoverability of catalyst.
Experimental
Materials and Measurements: All reagents were purchased from Merck or Aldrich and used without further purification. All yields refer to isolated products after purification. Nuclear magnetic resonance (NMR)
spectra were recorded using a Bruker Advance DPX 300 MHz instrument.
The spectra were measured in DMSO-d 6 relative to tetramethylsilane. completion of reaction is monitored on TLC. After completion of reaction, the mixture was cooled to room temperature, then the solid residue was dissolved in hot ethanol and catalyst filtered. The filtrate solution was concentrated and the solid product was recrystallized in EtOH to give pure products.
The structure of all known products was confirmed by comparison of their physical properties with those of known samples in the literature. 19, 20 Also, the spectral data of them (Table 2 Entry 7, 14) , are according to the literature. 3,6,8-trimethyl-4-(4-methoxyphenyl)-6,8-dihydropyrazolo[4',3':5,6]pyrano[2,3-d]pyrimidine-5,7(1H,4H) has some many advantages such as short reaction times, recycling system, simple work-up, non-toxic materials, excellent yields, and solvent-free conditions.
